Technical Disclosure Commons
Defensive Publications Series
January 2021

Humidity Condenser for potable and non potable water
generation, and water-metal-ground heatsink
Luca Aiello

Follow this and additional works at: https://www.tdcommons.org/dpubs_series

Recommended Citation
Aiello, Luca, "Humidity Condenser for potable and non potable water generation, and water-metal-ground
heatsink", Technical Disclosure Commons, (January 06, 2021)
https://www.tdcommons.org/dpubs_series/3947

This work is licensed under a Creative Commons Attribution 4.0 License.
This Article is brought to you for free and open access by Technical Disclosure Commons. It has been accepted for
inclusion in Defensive Publications Series by an authorized administrator of Technical Disclosure Commons.

Aiello: Humidity Condenser for potable and non potable water generation,

ASSUMPTIONS OF CONSTRUCTION OF AN “ACTIVE” HUMIDITY CONDENSER WITH THE USE OF
MINITURBINES FOR FORCED VENTILATION, “WELL” HEAT DISPENSER AND CIRCULATION PUMP.
I immediately clarify that no prototype has yet been built (today is 06 January 2021) and that
therefore some working hypotheses are reported below. No responsibility can in any way be
attributed to the author of this article for:
1) accidents (directly or indirectly related to this article).
2) economic loss related to the construction of the condenser (whether it works or not).
3) Any other possible damage may derive from this article.
Since prehistoric times, men have tried to convey the humidity of the air in special basins to be
able to supply themselves with water during the seasons which, despite having a high
environmental humidity, did not offer abundant rainfall (with lakes of dew and similar passive
means) .
Today the condensation of the water present in the air occurs with active instruments (electric or
electronic) and uses equipment that, at the cost of many watts, cools the exchanger on which the
air is pumped, which releases the water vapor contained in it in the form of distilled water.
The electricity required to produce this ΔT on the exchanger (to cool it) is very high, especially in
those cases where it is cooled with peltier cells that absorb a lot of current and are not very
efficient. In reality, to dissipate the heat of the condensation exchanger (heated precisely by the
air), the use of other refrigeration water in a closed cycle would be sufficient, if there’s a system
that dissipates the heat once the heat exchange happened. In recent years, considerable attention
has been paid to the use of (deep) groundwater to heat and cool the environments in an
ecological way (the deep groundwater is on average cold in summer compared to the atmospheric
ambient temperature and on average hot - for via della geothermia - in winter, always with
respect to the atmospheric temperature). In these studies, even the most superficial layers of the
soil were observed and it was concluded that at the threshold depth of 5 meters deep, the heat
produced by solar radiation in summer does not excessively influence the temperature and, at the
same time, up to 10 m, geothermal heating is not yet an active factor.
This working hypothesis involves the use of a humidity condenser with heat sink that works from a
depth of 5 meters and beyond (up to 10 meters depending on the sizing requirements), using
water, thermal conductive metals and good conductive gravels. . The dissipator cools the water so
that, with a circulation pump, it cools the exchanger placed in the humidity condenser. The
exchanger/condenser, in copper or aluminum, with tube and tube bundle, on the one hand
produces condensed water (distilled) and cold air, and on the other hand introduces into the
cooling circuit the water slightly heated during the exchange with the air.
This heated water is cooled by the heat sink in the following way:
1) A correct sizing of the heatsink (diameter and depth) is evaluated.
2) On the surface of the cooling water inside the heatsink, some floating copper spheres make a
first distribution of the surface heat towards the external wall of the heatsink and above them,
assisted by the flow of cold air from the condenser.
3) Inside the heat sink, the copper plates (a second exchanger) convey the heat absorbed by the
water also towards the metal wall of the heat sink (also made of a good conductor metal). These
plates also have the purpose of providing a counter-thrust to the ground surrounding the heatsink.
4) Outside the heat sink wall there are copper wings and sheets and granite gravels (or in any case
with good thermal conduction), these sheets, wrapping the external wall of the heat sink, convey
the heat from the internal wall of the heatsink to the surrounding ground.
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5) Optionally, the cooling water of the exchanger can be engineered with additives to accelerate
heat exchanges (only valid for the configuration with the collection of drinking water which has
the cooling circuit separate from the condensate one).
6) Only for the purpose of optimizing the process it is possible to use a small peltier cell on the
terminal section of the primary exchanger: in a cycle in which the air is already very cooled by the
water of the dissipator, the use of a very low wattage peltier just to get a 2 or 3 degree dip, for the
sole purpose of making small adjustments.
To prevent any strong solar radiation from compromising the dissipation of heat into the ground, a
reflective sheet is used on the walking surface above ground around the heat sink.
As is known, cold water tends to settle downwards. When this happens, at a depth of 5 meters
(and beyond, up to 10 meters), the water is cold enough again to be pumped back onto the
condensation exchanger.
The operating principle is naturally that of the thermal stratification of a "cistern well". However,
unlike in a common well, in the heat sink in question, the process of heat dispersion (and
therefore of the lowering of the temperature), is engineered with specific processes and materials
in order to guarantee a constant exchange of cold water on the exchanger of the condenser. In
other words, in a normal well, after a certain variable operating time of the pumps and fans (which
introduce hot air), the cooling water of the circuit "warms up", sending back into circulation, at
each subsequent cycle, a part of the heat accumulated in the previous cycle, and the refrigerating
action on the exchanger / condenser would soon become ineffective.
ADVANTAGES COMPARED TO OTHER CONDENSERS (IN WHAT THE CONDENSER IN SUBJECT IS
INNOVATIVE).
The advantages are as follows:
1) The relative simplicity of operation of the condenser allows its construction / installation even
in contexts that are not excessively cutting-edge technology (developing countries and the third
world).
2) The only maintenance required are:
a) any sanitization of the cooling water (which can be entirely replaced, for example during the
following rainy season.)
b) maintenance on the turbines, the pump and the electrical power system.
c) Filtering of the air and condensed water and, of the latter, its possible mineralization.
3) Compared to passive systems for capturing moist air, here it is possible to size the quantity of
distilled water obtainable by dimensioning the flow rate of the fans and the size, both of the heat
sink and of the condenser, (the quantity of water obtained will vary only in relation to the relative
humidity over time T and temperature differences from 5 meters down changing from place to
place and from season to season).
4) Dissipating heat naturally means not introducing machinery into the environment that, at the
end of its life, contributes to pollution (from freon or other gases, hygroscopic substances, etc.).
5) The energy requirement necessary to power two fans and a pump is minimal and is not
comparable to that required to cool the exchanger with refrigerant gases or even worse only with
peltier cells. The hypothesized use here of a "final" temperature adjustment on the exchanger /
condenser with peltier cell, having to affect by a few degrees, can be reduced to an absorption of
about thirty watts (at 12 V about 2.3 A).
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6) The low electrical absorption makes it possible to power a system for domestic use of about 100
L / day (if the RH is on average 80%) with a simple 150 w solar panel, a charge controller / control
unit, and a battery 12 V.
DISADVANTAGES OF THE SYSTEM PROPOSED HERE:
1) The temperature of the subsoil from 5 meters, in Italian latitudes, in addition to varying
according to the slope, exposure and lithology, oscillates (with the same sampling location)
between 8 ° and 12 ° according to the succession of the seasons. Since atmospheric temperatures
follow another thermal trend, it occurs, in cold places, that in winter the water in the heat sink is
(for example) at 12 °, while on the surface the atmospheric temperature is 2/3 ° or less. In this
limit condition, which however concerns only the places where winter and part of autumn have
rigid atmospheric temperatures, (and you are in a situation of water abundance), the 5 meter
deep (and beyond) sink , it becomes a heat accumulator and the condensation of humidity in the
air becomes impossible. Naturally, by activating the pump, the water in the heatsink will cool
down quickly (the cold air will cool the water pumped by the heatsink which will go, precisely
because it is cold, to the bottom) at which point the ground instead of being a place of heat loss
will begin to yield to the structure and therefore it can be foreseen that, between the cold
atmospheric air and the bottom of the dissipator (which has become an accumulator), the suitable
condition for the condensation of the humidity contained in the air will not be created. It could be
assumed to use the water circulation pump at a lower depth (where the temperature in winter is
lower) but it would still be necessary to verify the presence of ΔT conditions suitable for water
condensation.
Obviously this problem is laughable in those climatic conditions of continuous or almost
continuous humid heat where the principle that the soil gives off heat easily would still apply
and it “naturally” acts as a “radiator” to the heat sink.
Below is a reference scheme for the Italian situation:
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POSSIBLE CONFIGURATIONS OF THE HUMIDITY CONDENSER:
1) CONFIGURATION FOR POTABLE WATER PRODUCTION:
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2) CONFIGURATION FOR NON DRINKING WATER PRODUCTION:
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3) CONFIGURATION FOR THE PRODUCTION OF DRINKING WATER WITH THE EXCHANGER
IMMERSED IN THE HEAT SINK.
A configuration can be envisaged in which the condenser (and with it the primary exchanger) is
totally immersed in the heat sink. In this case, the air duct has a "U" shape and a small condensate
collection vessel is placed on the bottom. A float sensor communicates the filling of the vessel to a
control unit and the latter activates a pump that brings the collected condensate water to the
surface. In this case the pump works discontinuously and additional amps are saved. Of course,
this configuration brings the heat directly to the bottom of the heat sink and therefore triggers a
convective motion of the water. This rising heat must be dissipated as soon as possible and
therefore it is advisable to provide that the internal plates of the secondary exchanger (the copper
plates immersed in the heat sink) are very close to the copper tube (the primary heat exchanger),
and, outside the heat sink, already from the maximum depth, large external heat sinks and gravels
should be provided for the entire extension of the primary exchanger.
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SOME DETAILS:
SURFACE HEAT DISSIPATION IN THE CONFIGURATION FOR THE REVENUE OF NON-DRINKING
WATER:
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Some reasoning:
In summer, at a depth of about 5 meters, there are about 8/10 °C . What would be the operating thresholds
of the capacitor? Of course, they would depend on external temperatures and relative humidity. According
to the following table, if the heat exchange were effective, water could condense in many areas of Italy
(and the world). What are the temperature differences at which the humidity in the air condenses? Here
are some data.
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So with an atmospheric temperature of 30 ° and a relative humidity of 80%, applying a ΔT of 4.90 °
to the exchanger (lowering the temperature by 4.9 °), condensed water would be obtained. But
how much water could you get from a condenser? Imagine having fans that blow 4 m3 of air per
minute (bilge gas fans on the market have even higher yields), with a relative humidity of 80%,
managing to condense most of the humidity would have 0, 8 L per minute (20 g of water per m3 of
air X 4 m3). In ten minutes it would be 8 L and in 1 hour it would be 4.8 L. Assuming you have
stable conditions for an entire day, you would have 115 L of water (potentially drinkable) per day.
Obviously it is a theoretical yield, but even if it were to reach 80 L per day, for a small domestic
system, it would be a great result.
COST SIMULATION FOR A DOMESTIC SYSTEM:
I made a simulation in which the costs of excavation and installation of the sink are excluded (the
cost of which, by eye, could be around 1000/1500 euros).
While the condenser, assuming not to have a pump, and having to power everything with a solar
panel and a control unit, would cost about 350 euros (retail materials costs).
Of course, 5 meters can be excavated, (I am thinking of a third world country), they are not an
impossible undertaking even for the individual and for the materials already existing objects can
be readjusted (for example: a single-wall stainless steel flue with a diameter of 500 mm i whose
joints are watertight, would already be a good wall of the heat sink and would not have prohibitive
costs).
ELECTRIC CURRENT REQUIRED IN REFERENCE TO A DOMESTIC SYSTEM:
For a small domestic system with 100 liters of condensate per day, I reduced the consumption to
110 w at 12 volts, looking for the most suitable pump and fans for the purpose. With a 30 w peltier
cell to optimize the cooling of the final part of the condenser, this would reach 140 w. Which
makes it possible to power the capacitor with a 150w solar panel.
The next step will be the construction of a prototype in the spring / summer 2021.
Doument written by Luca Aiello in 06 January 2021.
You can know more about me on www.lucaaiello.it
For any question write to lucaiello74@gmail.com

Published by Technical Disclosure Commons, 2021

10

